Most economists believe that admitting more highly skilled workers from other countries is beneficial to the U.S. economy. This is particularly true of workers in the fields of science, technology, engineering, and mathematics (STEM).
Immigration also has positive effects on the federal budget. Highly skilled workers pay more in taxes than less skilled workers and they are not likely to receive federal benefits, particularly in the near term. This paper examines those fiscal effects to help inform the immigration policy debate. The estimates are not precise. They rely on very simple assumptions that are consistent with the economics literature and indicate the magnitudes involved.
The paper finds:
In the absence of green card and H-1B constraints, roughly 182,000 foreign graduates of U.S. colleges and universities in STEM fields would likely have remained in the United States over the period [2003] [2004] [2005] [2006] [2007] . They would have earned roughly $13.6 billion in 2008, raised the GDP by that amount, and would have contributed $2.7 to $3.6 billion to the federal treasury.
In the absence of green card constraints, approximately 300,000 H-1B visa-holders whose temporary work authorizations expired during [2003] [2004] [2005] [2006] [2007] Failing to enact such legislation has been costly to the economy and the federal treasury.
Introduction
Although economists hold different views on the economic effects of immigration in general, they are virtually unanimous in their belief that admitting more highly skilled workers, particularly in STEM fields (science, technology, engineering, and mathematics), is beneficial to the U.S. economy (see e.g., Mankiw 2008) . High-skilled immigration promotes technological entrepreneurship, economic growth, and productivity.
It is less well understood that immigration-especially high-skilled immigration-has beneficial fiscal effects at the federal and also possibly the state and local levels (see e.g., Lee and Miller 2000) . This paper examines the economic effects of high-skilled immigration and its effects on the federal budget. Its purpose is to provide data and analysis to help inform the immigration policy debate.
Constraints on Admissions in Current Law
High-skilled workers can enter the U.S. labor force by obtaining an employment-based green card, which allows an individual to stay in the United States as a permanent resident, or an H-1B visa, which allows an individual to work here for three years, renewable to six years. Current law limits the annual number of H-1B visas to 65,000 and also exempts up to 20,000 foreign nationals holding a master's or higher degree from a U.S. university from the cap. H-1B petitions far exceed the number of slots and are allocated through a random selection process.
Most H-1B visa holders and their employers hope to be able to convert their H-1B visa to a green card, so they can stay permanently.
The current annual cap on green cards for skilled workers is 40,000 and there is a five-year backlog of applications. (There are separate caps of 40,000 for priority workers with extraordinary ability and also for professionals holding advanced degrees.) Per-country caps further limit admissions, especially of applications from China and India. The result of these constraints is that many high-skilled workers in scientific and technical fields who are currently working in the United States on temporary H-1B visas are forced to leave their jobs each year and return home. Similarly, many foreign students completing scientific and technical training at U.S. colleges and universities who would otherwise remain and work in the United States are returning to their home countries, taking their U.S.-acquired human capital with them. This loss 4 of human resources imposes significant costs on the U.S. economy and constitutes a drain on federal revenues.
Over the past three years, Congress has considered comprehensive immigration reform packages that increased employment-based admissions and other, more narrowly targeted bills.
Immigration issues are likely to be revisited during the coming months as technology spending in the stimulus package boosts demand for engineers, individuals with advanced degrees, and other skilled workers, at the same time as news of layoffs raise concerns about the jobs and wages of domestic workers.
Background
The Congressional Budget Office (CBO) has concluded that immigration overall affects federal finances positively (2006c, p. 4; 2007c, p. 1) . The fiscal implications of admitting and retaining more high-skilled workers, through either employment-based green cards or H-1B visas, appear to be especially favorable. This result holds primarily because high-skilled workers pay more in taxes than low-skilled workers and are less likely to receive public benefits. Only CBO issues official scores and does so for legislation that has been passed by Congress or reported by a Committee. Tax revenues are estimated by the Joint Committee on Taxation (JCT) and incorporated into CBO's cost estimates; however revenue estimates are not reported or explained in detail. Official cost estimates depend on precise legislative wording.
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The estimates in this paper are designed to approximate the types of estimates made by the Congressional Budget Office in preparing budget baseline estimates and in scoring legislative proposals.
Many of the estimates in this paper are necessarily hypothetical. Nevertheless, they are intended to be consistent insofar as possible with CBO's methodology as explained in its cost estimates and analyses and also with academic studies of the effects of immigration on the economy.
Empirical Analyses of the Effects of Immigration
Examining how immigration affects the well-being of U.S. workers is complex. The effects of immigration extend over many years and it is difficult to isolate its effects from those of other factors.
A number of studies have estimated labor market outcomes for domestic workers that result from the presence of foreign-born workers. In principle, to the extent foreign-born workers have similar skills and experience as native workers, they would compete with native workers for jobs and tend to lower their wages. But immigrants in general have different characteristics than native workers. Among other differences, they more frequently hold advanced degrees.
Differences between domestic and immigrant workers in education and skills can lead to complementarities that result in benefits including higher earnings for domestic workers.
Studies of the effects of immigration on labor markets have taken two approaches: some have focused on areas where there were large increases in the number of immigrants while others have looked at nationwide variations in the number of immigrants over time. A study by George Borjas, examining detailed census data on native workers, concluded that a 10 percent increase in workers in a particular education-experience group would reduce weekly earnings in that group by roughly 4 percent before adjustments in new investment in capital or before investments in skills by workers are made (Borjas 2003) .
Most recent studies have found little effect of immigrants on domestic workers (e.g. Card 1990) .
A review of the empirical literature by the National Research Council concluded that there is 6 only a weak relationship between native wages and the number of immigrants. One group that appears to be most affected are immigrants from earlier waves for whom the more recent immigrants are close substitutes in the labor market (Smith and Edmonston 1997, p. 6) .
Secondary economic adjustments to immigration occur because immigrants stimulate the demand for capital and also encourage domestic workers to invest in more education. A subsequent study by Borjas concluded that if there were complete adjustment of the capital stock, immigrants would have no adverse effect on native workers' earnings (Borjas 2005) . One recent analysis that examined adjustment costs concluded that capital generally adjusts quickly to changes in other factors of production (Hall 2004) . A study of immigrants' wage effects that took account of adjustments in the capital stock concluded that immigration tends to slightly raise the average wages of domestic workers and that the effect is greater when capital has had more time to adjust (Ottaviano and Peri 2006) . A more recent study by the same authors found that in the long run, immigration has a small positive effect on average native wages and on the wages of native workers without a high school degree (Ottaviano and Peri 2008) . 
Dynamic Estimates
At the outset, it is important to note that CBO's general practice in preparing cost estimates, following longstanding Congressional budget procedures, is not to incorporate the budgetary effects of changes in the economic outlook, commonly referred to as "dynamic scoring." That is, gross domestic product (GDP) is taken to be fixed (CBO 2009, p. 2) . In its cost estimates of major immigration legislation, however, the agency has departed from that practice and has taken its macroeconomic effects into account (CBO 2006c, p. On net, CBO concluded that, notwithstanding many uncertainties surrounding assessments of the budgetary impact of proposed immigration policies, S. 2611 would increase economic growth by a small degree and could improve the financial outlook for the Social Security system, although not by enough to avert the funding shortfall projected in Social Security's long-term outlook.
The agency's review of the existing research literature on immigration found that, in aggregate and over the long term, tax revenues generated by immigrants exceed the cost of the services they receive (CBO 2007c, p. 1 ). An important factor that affects budgetary impact is the skill level of new workers-policies that provide more access for higher-skilled workers would yield more favorable budgetary effects than policies that provide more access for lower-skilled workers.
Uncertainties in Projecting Immigrant Visas
Congressional debates on immigration reform are usually contentious and based on differing views of how resulting changes in immigrant flows would affect U.S. residents. But the translation of legislative provisions into expected numbers of new entrants to the United States, especially provisions that would make major changes to current law, is highly uncertain. There are no straightforward methods for making such estimates and there is often no clear answer to the question of how a particular piece of legislation would affect the number of immigrants admitted in the future. Widely varying projections make it difficult for analysts to assess economic and budget effects and make it more difficult for Congress to find agreement. 8 For example, in considering S. 2611 it was not clear, even to experts examining the specific language of the legislation, what visas were set aside for specific immigration classes, what visa classes and occupations were exempted from numerical caps, and how the escalators and contingent provisions would work. Also uncertain were potential interactions among provisions and reasonable assumptions for mortality and emigration. Experts' projections also varied according to whether they considered visas that could potentially be made available under the terms of the legislation, whether they took into account potential labor market conditions and labor supply factors, and whether they took into account administrative bottlenecks. Additional elements of uncertainty were future family multipliers and naturalizations.
A panel of experts considered the ramifications of S. 2611 in October 2006 (Lowell and Bump 2006) . The experts' projections of incremental overall immigration, even using reasonably comparable definitions, ranged from 14.5 to 47 million people over 20 years.
Budget Effects of Visa Fees and Fines
The budget effects of the various fees and fines incorporated in immigration legislation are also not straightforward-the anticipated amount of funds collected cannot be simply added up and taken to represent positive effects on the budget. The reason is that the income generated is typically made available to various federal departments such as the Department of Homeland Security, the State Department, the Department of Labor, the National Science Foundation, and the Department of Health and Human Services, to cover activities such as processing costs and increased adjudications, to improve enforcement of immigration laws, for educational activities, and for grants to states to provide services to noncitizens. Because there is a lag between the collections and outlays, however, budget effects, although positive, tend to be relatively small for the ten-year period the Congressional Budget Office typically takes into account in its cost estimates. Over the long term the lags are unimportant and the net effects of visa fees and fines are very small. 
Estimates of the Fiscal Effects of High-Skilled Immigration Restrictions
The estimates in this paper show significant positive fiscal effects from loosening entry constraints on the admission of high-skilled workers to the United States. They are based on data that come from a number of sources. In some cases they present ranges associated with various scenarios. The estimates are designed to give policy makers, interest groups, and the public relevant information on the economic and budget ramifications of current and potential policies that affect immigration of high-skilled workers to the United States. The estimates are not precise-they rest on very simple assumptions and counterfactuals-but they provide an indication of the magnitudes involved.
The results for various legislative scenarios are meant to be illustrative. Official budget estimates that are used in the Congressional budget process rest on the precise wording and interpretation of legislative language. The translation of legislative provisions into expected numbers of new entrants to the country, especially those that would make major changes to current law is highly uncertain, as explained above. This paper makes the general assumption that the projected earnings of new immigrants contribute an equivalent amount to GDP. Some factors that underlie that assumption may bias the resulting estimates upward-for example, adjustments are not made for unemployment among added workers or for negative effects they may have on the employment and earnings of existing workers. The literature suggests these effects are likely to be small. 10 Other factors, which are likely to be larger, may bias the estimates downward. For example, adjustments are not made for labor complementarities, filling jobs that alleviate labor market shortages, or for factors that serve to increase the productivity of existing workers and therefore raise their wages. These are positive effects that one would expect from an increase in highly trained workers, particularly those in science, technology, engineering, and mathematics fields.
Nor are adjustments made for additional investments that would be induced by attracting more capital investment. Labor substitution and complementarities are examined in the empirical studies cited above as are the effects of induced incremental investment. Further, the added work of spouses and dependents of green-card holders, which are not taken into account here, would serve to raise GDP. The estimates take into account expected emigration. The net effects of simplifying assumptions should be that the estimates are conservative.
The major findings are summarized below. Appendix B, together with the tables, explains in detail the methodology used to derive the results.
STEM graduates of U.S. colleges and universities
These results broadly describe how the federal budget and the economy are affected by caps on employment-based green cards and H-1B visas that keep foreign STEM graduates of American colleges and universities from remaining in the United States. See Table 1 The loss to federal revenues resulting from the exclusion of those foreign STEM graduates was approximately $2.7 to $3.8 billion.
Because those foreign graduates are young, self-selected, highly educated, and have excellent employment opportunities, the likelihood they would receive federal benefits such as Medicare, Social Security, Medicaid, or other health or income-related benefits is extremely low in the near term.
Temporary high-skilled workers
These results broadly describe how the federal budget and the economy are affected by green card caps that limit the adjustment of H-1B visa holders to permanent residence status. In the absence of green card constraints, many H-1Bs would remain in the U.S. labor force after their temporary status expires. See Table 2 This group is highly unlikely to receive federal benefits such as Medicare, Social Security, Medicaid, or other health or income-related benefits in the near term.
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Using estimating parameters over a wider range, the loss to federal revenues in 2008 was $2.3 to $11.1 billion.
Legislation to raise caps on green cards
These results, presented in the format of CBO cost estimates, broadly describe how the federal budget and the economy would be affected by several legislative scenarios to raise green card caps. See Table 3 Scenario IB also shows results for S. 2611, but for the subset of highly skilled workers in computer and engineering occupations. Scenario IB also differs from IA in that it relies on different assumptions from CBO's, which result in a far greater increase in the number of green card admissions under the terms of the legislation. 
Legislation to raise H-1B caps
These results, also presented in the format of CBO cost estimates, describe how the federal budget and the economy would be affected by two scenarios to raise H-1B caps. See Table 4 
Conclusion
The flow of highly skilled immigrants to the United States increases entrepreneurship, economic growth, and productivity. This paper finds that high-skilled immigrants also have substantial positive effects on the federal budget. Such workers pay more in taxes than low-skilled workers and are less likely to receive federal benefits, particularly in the near term.
The estimates in this paper are intended to provide relevant information to policy makers on the economic and budget implications of high-skilled immigration reform. The estimates are not precise-they necessarily rest on simplifying assumptions-but they provide an indication of the magnitudes involved. The estimates in this section may be thought of as "looking behind" a federal budget baseline.
They are not in themselves baselines under current law, i.e. what economic and budget conditions would be in the absence of legislative change. The estimates broadly describe how the economy and the budget are affected by a resource constraint in current law, caps on employment-based green cards and H-1B visas that sharply limit the supply of foreign born workers in science, technology, engineering, or mathematics (STEM) who would otherwise be engaged in productive economic activity. The estimates may also be thought of as the opportunity cost to the economy and the federal budget of barriers to U.S. entry of highly skilled foreign workers.
Foreign STEM graduates
The data underlying estimates in this section are shown in Table 1 , Foreign Graduates in STEM Fields.
The first step in the estimating process is to determine the number of foreign student graduates in STEM fields in recent years. The annual number of graduates is a flow. The number that would otherwise be working in the United States is a stock, i.e. those at a point in time that would be part of the U.S. labor force. The number of graduates in past years to be included was chosen to be five-to provide a reasonable idea of the effects of green card constraints over the past five 3 The data were collected in 2007 and represent degree completions in public and private colleges and universities at the bachelor's, master's, and doctoral levels, for non-resident aliens whose primary major was in STEM fields. The ten primary, 2-digit, STEM field codes were taken from a publication of the U.S. Many are likely to be single; they will marry and have children over the years. We roughly estimate their annual federal income tax liability to be $9,000. The FICA tax, including the employer and employee shares, would come to roughly $11,000. 
Temporary high-skilled workers
The underlying estimates in this section are shown in Table 2 Starting with Lowell's estimate of an H-1B visa population of 500,000, we begin by roughly estimating the number whose visas could expire each year to be between 83,000 and 167,000 We allow this condition to diminish our range by 10 percent and very roughly estimate the annual average number of expirations may be on the order of 112,000 (the midpoint).
We assume that the vast majority of workers with expiring H-1B visas would adjust to permanent resident status if they could. Caps on green cards, especially when combined with per-country limits, are an increasingly binding constraint on temporary high-skilled workers' ability to adjust to permanent status and remain to work in the United States. Lowell observes that the size of the adjusting population is driven by the proportion that desire and pursue permanent resident status. He anticipates that the share of temporary H-1Bs who desire to remain permanently increases over time as their composition reflects more distant countries of origin and as they shift to increasingly technical occupations (Lowell 2000) .
The number of green cards potentially available each year for those H-1B workers adjusting to immigration status is 120,000 (40,000 for skilled workers and professionals, and 40,000 each for the categories of priority workers with extraordinary ability and for professionals holding advanced degrees). But approximately 55 percent of employment-based green cards subject to quotas go to spouses and dependents, leaving some 54,000 for workers themselves. Thus, Economic and budget effects of legislation to increase annual caps on green cards issued to high-skilled workers.
The estimates in this and the following section, which addresses H-1B caps, are presented in the format of CBO cost estimates. They are based on assumed changes in law relative to a current law baseline, consider both revenue and cost effects, and present estimates for ten years following enactment along with ten-year totals. As spelled out above, the estimates are "dynamic" in the sense that they do not assume the GDP is fixed but that it would rise along with increases in the U.S. labor force.
The estimates in this section are shown in Table 3 , Budget Effects of Increasing EmploymentBased Green Card Caps. Table 3 immigrants. But CBO concluded that most of the immigrants who would be excluded would have otherwise been eligible for employment-based green cards (CBO 2006b, p.8) .
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Scenario IB of billion over ten years, raising GDP by that amount, and by $7 billion in the tenth year. For this scenario, CBO shows estimates for visa fees and fines as well as for added direct spending on programs such as Medicaid and student loans. Netting out added direct spending of $275 million over ten years and including positive effects of visa fees and fines of $15 million yields a net positive budgetary impact over ten years of roughly $7 to $9 billion.
Economic and budget effects of lifting annual caps on H-1B temporary high-skilled workers.
The estimates in this section are shown in Table 4 , Budget Effects of Increasing H-1B Caps. 
